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(57) Abstract 

A method of efficiently manufacturing R-Fe-B-base bonded magnets of various shapes such as ring shape and disk shape having a 
high corrosion resistance and capable of being plated electrically with ease, wherein the corrosion resistance ofthe magnet is improved by 
forming a conductive film of a metal on the surface thereof with tight adhesion, uniformity and efficiency. The method comprises filline the 
holes of the magnet with pol.shing powder, inorganic powder and polishing chips, fixing these materials in the holes by fat of a vegetable 
SZi 6 T l T w 8 ' J^'-PO^S the ™«n* by a barrel unit in the dry process with indefinitely shapf d, i e 

spherical, massive or ac.cular w.ry) pieces of a required size of Cu, Sn, Zn, Pb, Cd, In, Au, Ag, Fe, Ni, Co, Cr and Al and such pieces of 
alloys thereof used as a metallic medium. Sa.d fine pieces of metals such as Cu are press fitted into a resin surface and holes of the bonded 
magnet and cover the surface and holes and fiirther, cover the surfaces of particles of magnetic powder whereby a very uniform conductive 
film can be formed on the surface of the bonded magnet, so that it becomes possible to subject the bonded magnet to electric platins 
excellently and obtain a plated R-Fe-B-base bonded magnet of a high corrosion resistance and with minimum deterioration of the magnetic 
properties. °^ 



^commit. «*Kfcr»*tt^^ 

Ki«««W«tt«ttA<. *-i:»»*t»«iT, MC«J^ft*cm 
**»*ttR.Fe.B**> Ktt5<DiMt* m&jt U R-F e . B ^> K*E*, 

S ^'*»«^ 1 '+-Wffl^Cu,Sn^nJ.b,Cd,In^u,A g> Pe,Ni,Co,Cr^lS 
l/AiWftli-rc kC j; » J% MFMti&Cuft Jf©»fr*c#> K«5M©» 
Fe-B^+C> KteaBJsa^TJS-KMttK^^ ft% A*Fft«M>o 



AE 

A L 

AM 

AT 

AU 

A2 

B A 

B B 

BE 

B F 

BG 

B J 

B R 

BY 

CA 

C F 

CC 

CH 

C I 

CM 

CN 

CU 

C Y 

CZ 

DE 

DK 

EE 





E S 






F I 






F R 


77>^ 


a--* h y r 


G A 




3*-— * h7'J7 


G B 






GD 






G E 






GH 


u—t 




GM 






GN 


*?^7 


X/u# y r 


GW 


*c~7 • f^^- 




GR 


*y 


7*7 ^ 


HR 






HU 






I D 






I E 






I L 






I N 






I s 






I T 


-f^'j7 


«Pffl 


J P 


B* 




KE 




*Xo;* 


KG 






KP 




K-f * 


KR 




KZ 


^?f7X^V 




LC 





l k * • 7 

l r y -< «; r 
ls k 

LT H7-7 

LV 7h^7 
MC 

MD ^K«y 7 

MG -r^^^^yu 

MK K-TIBn.-rfx^'y^T 




7^K 



SG /U 
S 1 V^-T 

SK *n?V*T 

S L vot^ • 

SN i?**/^ 

SZ ^!7v?7>K 

TD ^-r- K 

TG h~=f— 
TJ 

TM h^>=^> 

TR h/ua 

TT K • h^<zf 

ua yi^-i-r 

UG £#>^ 
US 

U Z C?X^<#^^> 

vn 

yu -a— *7trr 

ZA mT7y^#fDS 

zw v^y^^x 



WO 99/23675 



1 



PCT/JP98/04829 



mmm 

Cu,Sn f Zn,Pb,Cd,In,Au,Ag,Fe^i,Co,Cr,AlSO f ^©^^O^JS^ Tfc J: 
itWoM^^^u ft*. tWBfflAWMtJWu^ M 

ck«c<, »WKjwi*w<»ia^iBftj( fiMfett i e) , tJBftJRttT ^ ^ 



WO 99/23675 




PCT/JP98/04829 



z?Fe z &&K'SVtz&nzffiv*'?^mm&$> y » ^ici^m^ e & swig 

¥1-166519^ #^^l-245504^) o 

t)tlTW>sm^M«>o § %«gi-C i:(#|f{JBg60-54406-S§- > #§|BS62-120003 
R-Fe-B^7K> KttSASfibK— 7*T-a>ogW4©i£v^ 

**Sc(«B8¥4.276092#)^T«lt3«llSD-x-f >i/&«5U/c^^«)o #TS 
¥3-11714-S§\ #^^4-276095^)*^^ £ *IT V ^ . 



WO 99/2367S 




PCT/JP98/04829 



B-Fe-B«aK> Ktt5£/»«3&*©J: V^Ni©o£ L 
©o £ ttatT** U tt*^^tt©V>1*tt*>t:* y , R-Fe-B&;tf> K»E^© 

ttft fi±£itf**|gjfc**fc&$R-Fe-B#jK> KttB©H%&&& LT. 

(2) R-Fe-B**> *WMM*fim\,. &Hf&#:ft 

(3) R-Fe-B*aK> ©Mfc8fJ| ©S^fe ft LT« 

^*»^±aB3o©^ratt««©ffi?LaBftf*?Li-*fc<>(rtt*©«f»ftffi^-c 
««©»Jfift»*(Wr*36ra-e«*. «fflft*»«iic*&-(ra* 



WO 99/23675 




PCT/JP98/04829 



* * ^ &&mm £ $ -a-* t, <dx$> o , *® k « v ^ # > Kas^Mii 
itat s £ i: *, izmm^-m l x % tjv* » &® c «t s o * c «t u « 

SR-Fe-B^,*> \*W&(Dm&i* Bitot «V^^I4=fe^i-S/c«)^«)T 
**7K-7*&R-Fe-B3M<> KSteJKttA, »S«©fc|»jkLfc«:B*iIifc: 



WO 99/23675 




PCT/JP98/04829 



sic& if(ommm.mw^m^mtbtzmmmnmm(o^ h otDn^©^ ar 

Fe,Ni,Co,Cr, £ * x-f Ti: l/tffi^S 3. £: *Si?rtB-oa* d £ £fc]J| Ltz. 



WO 99/23675 




PCT/JP98/04829 



Wm&tUZ Z t **T*£ fcftlJE. U, C ©fPJ L/c. 

fgHJ 5: USS-r 6 tz ibom&CDMm 
Z (omW^ <fc SffiW:k«=R-Fe-B&/Ky KS&Hfct 
R-Fe-B2&/K> K^S<0^® : fe^^c , ^-St^|g®S.O f ^?LgP{' 
Cu,Sn^n,Pb,Cd,InAu^g,Fe,Ni,Co,Cr,A1^0-e<©^^©^Jg^i[>H'* s JEA* i o 

tmw iz&mmK **»a ati-tBj&is titz ^mm&mmnmm&mmmm t z 
(D&jsmmmzftLxj&i&istitznmib^ gmnz^-tz z t tftmt-tz. 

z<omwizj:zmm'&mc-Fe-B%kx>\;mE&. mm^m^c-t^m 
mmx.xfmm$iimzAmft&j£ a^o&h a ti. t tzmmzmm-tzmnm 
izAmft&tiLm-zn-cBf&zntzAmwm ^wmci^i^ 

h*MtZ>Zh*m®Lh-$2>. 
ZOmWlZ&^X. R-Fe-B&/}<> K«5fctfR£r{£ Jl#1$#> h*fi£6©^ 



WO 99/23675 




PCT/JP98/04829 



B.Fe-B%mmtmz m ^©R-F e -B^-&& * mm u mmm izn&-r s m 

f/rlKDR-Fe-B^&fc^jgU C*l£#*yb 7-fXt«bltfSM 

&z*m#xMm isXftM&x?tu&mis&z%miii>DRm% zco&mmm 

?%~30M? % 5: £ «> S Nd,Pr,Dy,Ho,Tb<D o *> 4> & < £ & 1«, £> S W£ 
£ *b (I, La,Ce,Sm,Gd,Er^u,Tm,Yb > Lu,Y© 5 *> 'J>& < £ t> lffifc^fr =fe 09** 

R(i, ±M&M&mmzi5tt2>&m7Gmx$>-ox. iom^%7kmxit.^Bm 

(Br)^TL/Ti-<*tvfc#f4©7^^5*^P>ti*v\ iot, ion?? 

Bti, ±m&m&t&3uzzivz>&m7imx$>^x* 2w^%^mx\mmwm 



WO 99/23675 




PCT/JP98/04829 



&3tm'C'5m¥%~i5m?%(Dm&iz, (Br)f*g& L^m^izitnvxmta-t 

£/c. R,B,Fe<D«*\ XII6*I^±^nr3gS«J^M^©#^E?:^T^, 
& BCD— &S£4.0wt%^T©a 2.0wt%J^.TOP, 2.0wt%J5TF©S, 2.0wt% 
#T©Cu© 5 *> < t 1«, ^tf»T-2.0wt%J^TT'®^i- 3 d {3 «fc 

£ £>(w. Al,Ti,V,Cr,Mn,Bi,Nb,Ta,Mo,W,Sb,Ge,Ga,Sn,Zr^Ti,Si,Zn,HfO^ 

fc\ «JHlft<Z>±IB& Kfflt5<D(BH)max^(Br)fit £ ftrM £ f 5 

12Pa. PPS. PBT. EVA^. JLft&f&M. *U>#-U-J^ JEMj£J£T-(± 
PVC. NBR, CPE. NR. 7W^n>^ XJE*B/£7&£f£. 

dap. ^^^-^si^^j^T-t. i&SKi&bT, g&aiD&MX'fzsjr— 



WO 99/23675 




PCT/JP98/04829 



oft* z<Dm.va*m#.<Dm£i®. & tz ^±m(ommu t ±iBAi 2 o 3 . sic & z 
nbo^^ujvmmiztx &m<»^i>>v&mm-C'%. -m<ommmo~^xo. 

He^©#& * tz corns iSTs moy^ts&tfx &mi*L n -r s c: t ^ s . 
z&mwiz&^x. mil, w-ffiimmcDuz, tem-tzmw^^ mm^ 



WO 99/23675 




PCT/JP98/04829 



* * i ^ «$m*( y -r -v -)«©*£ jg&jR **« ja -c t , &m ft ©* t $ i*, 

&Wc©. &SJt©*££{i0.1mm~10mm;&SM£U<, 0.3mm~5mmA^ 
£U<, LV^Sfflte0.5mm~3mmT*& 3. 



WO 99/2367S 




PCT/JP98/04829 



20%~90%3*#£ L < , 20%*JR-Cfciu MS**^^i-^T||fli«j-e«:<, 
d©»Wfc*Jwc % &M®*tt©£EA, ttftCHU am****:/ Ktt5* 

< . MSB £ &mM) ! r(D£.mt-m(DX y , 

«20~50rpm. m*b*]sAs<Dm&&®1fatoo~2QOrpm. *&SUfr*l/JMff 
£&©*l^fi^i&8t50~100Hz, J8»i8eo.3~10mm3&«»* Lv\ 



WO 99/23675 




PCT/JP98/04829 



(iS»CT?§iai0°C~25 o C, *aaB#^10S>~120#T'ff p LV\ 

SflBli U "C«# £ff o ©A* J: v \ £ *T,SZnJf Ji^M/l {£ 

ZnO x (X = 0~l)©^(r^$tl. M£*iSZn/f Jf£te0.1pm&T*W£ V < . 

CtD^KfcV^ i^^^CIt Ni,Cu,Sn,Co,Zn,Cr^gAu,Pb,Pt 
pH4.0~4.6. 50°C~60°C (OUSMi)^ £ L V \ 

9 ©*u < % &mno°c &±(D*imtfifr£ l v\ 



WO 99/23675 




PCT/JP98/04829 



H % #J 

^m^?*T'f^g{L//c:Ndl2at%, Fe77at% > B6at%, Co5at%C0ffi^c^ £> & 5 
^J&mSOiim©^!^ * ^>mii2wt% £ in * T MUM h , 7ton/cm2® 
ff^-CJE^MU^m> lTO^T-lBfP^ny-U ^22mmX|^i 
20mmXii533mm<D U KfifcB *ffc«Ufc. f#t>*i*i;j<> Kfi&H© 

!RM£&Br6.7kG, iHc8.9kOe, (BH)max9.0MGOeT'* o fe„ 

O.lumT'&o/c 

70Hz, £M&|g3mm®Stt,rtWW::, 50^O#> Ktt5(A*»tt#SK>.15I. 
ffi*100g)i:Kria^©Cu^(ja*»(t*«2t SfilOkg)fcSt\U MgAifi 

£8o°c, *a*f&S9o%, 6ooB»HCTWuai(ir&iaK)«^o^. *(»mm 



WO 99/23675 




PCT/JP98/04829 



ifci£0<!2 

5wt%. Ni)&()|&&0.7pjnJ^T)5wt%. MEK(* ^jl^^ h »90wt%£>o 
Jt^J3 



WO 99/23675 



15 



PCT/JP98/04829 



mi 









mm 








Br 

(kG) 


iHc 
(kOe) 


(BH)max 
(MGOe) 


Br 

(kG) 


iHc 
(kOe) 


(BH)max 
(MGOe) 


Br 

(kG) 


iHc 


(BH)max 
(MGOe) 


mmmi 


6.6 


8.9 


9.0 


6.5 


8.7 


8.8 


3.0 


2.2 


2.2 


jt^ji 


6.4 


8.7 


8.8 


5.7 


7.7 


7.6 


14.9 


15.6 


15.5 


immz 


6.4 


8.9 


9.0 


6.3 


8.5 


8.5 


6.3 


4.4 


5.5 


immz 


6.4 


8.9 


9.0 


6.3 


8.5 


8.5 


6.3 


4.4 


5.5 



WO 99/23675 




PCT/JP98/04829 







(lira) 


at m 






20±1 


CuMMJI+Ni#>ot 






25±2 


MMBCuib ~> $ +Ni£> o £ 


imm2 




30 ±10 








27±10 j 





mmM2 

^&?£i£WtSUrt:Ndl2at% > Fe77at%, B6at%. Co5at%CDj&U&*>£>&.5 
¥£3&&150iim£D£M&* (X 3i/K^r ->mii2wt% fc'Jn AT SJR L , 7ton/cm2(JD 
ffi#-Offi»JSS!Lfcft. 170°CT-1B#K#3.T-U, 0.f226mmX|*3& 

tttt(*Br6.&kG, iHc9.1k0e, (BH)max9.2MGOeT**o/c. 

»^*tfeWl00V(200g)*20Z©#«O««|/<l^^Ci|Z^ag3mm©Al 2 0s 
1^5 i: £ *> KSAflL tt&liuiiSAOAbOs&frK: J: oT^tffi£i!fc 

SAUT120^P^^ta20mm{C-x:|£^T*^ffi^^ U l$f?l-f S i: £ t, IZ¥- 



WO 99/23675 




PCT/JP98/04829 



**100g)J:|ffiB^©Cu^(B^{-t^iffi2^ MSlOkg^iSAU 

P H4.2. ^55°CX'*»J. *)ot^ffi^{i^^y^^240g//. mt-V^JV 
45g//, jK»=y^aUt(pHHS£X (S^M30g//T-*o/c„ 

muz*-?. 

&*>\ iSii«)ot(D^ll #>-?2mM20^ pHll.5, *§i&20°CT*& 
h V A40g//. 37%/^;l/A7;l/fk b*150mre&-?/c. 

^-^«ffikNi»%ii^LTI6*UTl(hun©l»«»j||Ba«ft^U ffitt^ 



WO 99/23675 



18 



PCT/JP98/04829 



5wt%, Ni^(^0.7nmMT)5wt%. MEK(* ^JU^jV^r h »90wt%-C&o 

nam, ^m^to^n^. ^ti^jt^^«gM2ii8oo^r^c*5v^-c*3o^© 

^3 









mmm®. 






Br 

(kG) 


iHc 
(kOe) 


(BH)max 
(MGOe) 


Br 

(kG) 


iHc 
(kOe) 


(BH)max 
(MGOe) 


Br 

(kG) 


iHc 
(kOe) 


(BH)max 
(MGOe) 




6.7 


9.0 


9.1 


6.5 


8.7 


8.7 


4.4 


4.4 


5.4 




6.7 


8.9 


9.1 


6.3 


8.5 


8.3 


7.4 


6.6 


9.8 




6.7 


9.0 


9.1 


6.3 


8.7 


8.2 


7.4 


7.7 


10.9 



<*»±*«U©*»«H!fe) 



100 



WO 99/23675 



19 



PCT/JP98/04829 







(lim) 








22±1 








25±2 


M?LM3a+iimglCu+Ni«) o ^ 






28±5 





*JS0dli:lHl»3r&T\ W£25mmXf*3&23mmXi«£3mm©»; >jf&tf> 

#^/c#>KM5©#tt&Br6.9kG. iHc9.1k0e. 
(BH)max9.3MGOeT'& o /c„ 

«C*>\ «^Cu©o #©&#», *gf£?&jg2.5A/dm2, «)ot», 



WO 99/23675 




PCT/JP98/04829 



1mm, ^^lmm©RttiKPb^'l:ffiV\ |g^^;^S%fTV\ Pb$tft C <}: & 
»fWf^MLit„ PbmftO^MT'©JEAgg^(i*5j0.9iim, 

&. 

90%. 500I^KCTS3%^(iBSiS®b%fTofc. f(DiS§iKM(D^® 



WO 99/23675 




PCT/JP98/04829 



90%, 500^^^T^|«^(i®M^)=&fTo^. ^©itS^lu^tDte© 
Jt$J!0!l8 



WO 99/23675 




PCT/JP98/04829 



^5 







©SIS 


&m 








Br 

(kG) 


iHc 
(kOe) 


(BHlmax 

\-*-* X ^/ 1UQLA 

(MGOe) 


x>r 
(kG) 


1X1C 
(kOe) 


\tsti)in.ax 
(MGOe) 


rsr 
(kG) 


•TT 

iHc 

(kOe) 


/T|TT\ 

(BH)max 
(MGOe) 


mmM3 


6.7 


9.0 


9.0 


6.7 


8.9 


9.0 


2.8 


2.2 


3.2 




6.7 


9.0 


9.0 


6.7 


8.8 


9.0 


2.8 


3.2 


3.2 




6.7 


9.0 


9.0 


6.6 


8.8 


8.9 


4.4 


3.3 


4.3 


amm& 


6.5 


8.7 


8.8 


5.8 


7.6 


7.7 


15.9 


16.5 


17.2 


tmm 


6.5 


8.9 


8.9 


6.2 


8.4 


8.5 


10.1 


7.7 


8.6 


itmms 


6.5 


8.9 


9.0 


6.2 


8.5 


8.5 


10.1 


6.6 


8.6 



fiafwf m&i t — ■ x ioo 



WO 99/23675 PCT/JP98/04829 

23 



^6 







mm^mmm 

(lim) 


IS & 






22±1 




mmm4 




22±1 


ZnSMJl + Cu,Niit>ot 


mmm5 




22±1 




im.ms 


130flffia^$» 


26±2 


mmmcu + cu,mtb o 


tmmi 




32±9 


mmmmm + cu,Ni«> o # 


mum* 




28±10 


mn&mm +cu,Ni#>o t 



K»Efefls«Ufc. ^kttfctf > K^5©^14fiBr6.7kG, iHcSUkOe, 
(BH)max9. lMGOeT* $> o tz c 

» 4 i: nutans, * £ JS V >¥i9M3mm 

©A1 2 0 3 ^ IZ J; SiJJLMtf tzsfmtBMLtz. 



WO 99/23675 




PCT/JP98/04829 



*Mj&i,tz. &mmyf(D®mm. m^x<Dj£xm^. w^rnxfomstm^^ 
muz*-?. & fcv? ujvmm(DnaM^kmtmmm2 1 mmx$> o /=. 

^W6£R~0>&#'CCii«>-9£. Ni4£>o££fr^rt:. %b*ifz.V 



WO 99/23675 



25 



PCT/JP98/04829 



mi 





£EASS$(um) 


(um) 


Sn 


0.9 


0.4 


Zn 


0.7 


0.3 


Pb 


0.9 


0.5 



1*8 









SfcWl 








Br 

(kG) 


iHc 
(kOe) 


(BH)max 
(MGOe) 


Br 

(kG) 


iHc 
(kOe) 


(BH)max 
(MGOe) 


Br 

(kG) 


iHc 
(kOe) 


(BH)max 
(MGOe) 


Sn 


6.6 


9.0 


9.0 


6.4 


8.6 


8.6 


4.5 


5.6 


5.5 


Zn 


6.6 


9.0 


9.0 


6.3 


8.6 


8.6 


6.0 


5.5 


5.5 


Pb ! 


6.6 


9.0 


9.0 


6.3 


8.5 


8.5 


6.0 


6.6 


6.6 




6.6 


8.9 


9.0 


6.2 


8.4 


8.3 


7.5 


7.7 


8.8 


10 


6.6 


9.0 


9.0 


6.0 


8.2 


8.1 


10.4 


9.9 


11.0 



X100 



WO 99/23675 




PCT/JP98/04829 











Ml&0t6 Sn 




22±1 




mmm6Zn 




22±1 


&?LM+Zn&jlJf +Cu,Ni«>o £ 




mt* ummffi) 


22±1 


IJMS+Pb^^ +Cu,Ni«> £ 


J*3£0!l9 




27+2 




Jt$2^ll0 




30±5 


«ft®JBM + ¥MWJ&+Cu,Nii&o t 



^9J: Uit^M9{iij^800I^P^^(C^^«)ibn, ifc©:#J10J::fc^-C=fc600 

mmmi t mmXmX\ #&21mm X ft &18mm X M £ 4mm© U > > 
Br6.8kG, iHc9.1kOe. (BH)max9.2MGOe-e&o*:„ 



WO 99/23675 




PCT/JP98/04829 



«>o £<D&m*$mmit.mmx$>&. 
mmmmmm^rnxntz v nmmmtbizz 

90%. 5oommizxmmumm&um)zn-2tz. tcommmm^m^o) 

Jt$fc0>|12 

90%, 500B#K{CT^^(iitMl«gl)*:ffo^ o ^©[©MMl^SflfmoMSflD 
tt«Jl3 

*8o°c *b*nus?9o%, soommzxmmmiimmMBQtftvtz. *<dmm 



WO 99/23675 



28 



PCT/JP98/04829 



mo 









Fe 


0.5 


0.1 


Ni 


0.4 


0.1 


Co 


0.3 


0.1 


Cr 


0.3 


0.1 



mi 













Br(kG) 


iHc(kOe) 


(BH)max MGOe 




Fe 


6.8 


9.1 


9.2 




Ni 


6.8 


9.1 


9.2 


m 


Co 


6.8 


9.1 ! 


9.2 


7 


Cr 


6.8 


9.1 


9.2 




6.8 


9.1 


9.2 




6.8 


9.1 


9.2 




6.8 


9.1 


9.2 



WO 99/23675 




PCT/JP98/04829 



fU2 









mm 








Br 

(kG) 


iHc 
(kOe) 


(BH)max 
(MGOe) 


Br 

(kG) 


iHc 
(kOe) 


(BH)max 
(MGOe) 


Br 
(kG) 


iHc 


(BH)max 
(MGOe) 




6.7 


9.0 


9.0 


6.4 


8.7 


8.7 


5.9 


4.4 


5.5 




€.7 


9.0 


9.0 


6.4 


8.7 


8.7 


5.9 


4.4 


5.5 


j Co 


6.7 


9.0 


9.0 


6.4 


8.6 


8.7 


5.9 


5.5 


5.5 


Cr 


6.7 


9.0 


9.0 


6.4 


8.6 


8.6 


5.9 


5.5 


6.6 


tt$JE0!|ll 


6.4 


8.7 


8.7 


5.7 


7.7 


7.7 


16.2 


15.4 


16.3 


ibifcMl2 


6.6 


8.9 


9.0 


6.3 


8.5 


8.5 


7.4 


6.6 


7.6 




6.6 


9.0 


9.0 


6.3 


8.4 


8.5 


7.4 


7.7 


7.6 



WO 99/23675 




PCT/JP98/04829 



HU3 











m m 








(Jim) 




m 


Pe 




18±2 




m 


Ni 




18±2 


NiMJ^S+Nitoo^ 


Co 




18±2 




7 


Cr 




18±2 








24±2 




it$5S0!ll2 




28±10 


#®BflM/I+Ni#>o£ 


&mmi3 




25+10 


#mfiffliJl+Ni«>o£ 



fgio~is?i3 *. o m h r t < , ik»jn TOi3o^r^{c^^^ t, 
it^ji2«i35o^p^^ &&mi3i~m*xt>m37omMmzM.mi>*m&b 

mams 

MfoMl £ m&X&T^ ^€l29mmX ?3&25mmX US £ 5mm£7) y > > 
Br6.7kG, iHc9.3kOe, (BH)max9.5MGOe'C'&o/c. 



WO 99/23675 




PCT/JP98/04829 



«©Fe,Ni,Co,Cr^=S:«V\ &&J*UJVmm®M1tfty l \ ^Ji^K 

3gOTara0*&3S£#& ^s^K4o#, jsja22*CT% mimut&m 

fc. ^(±0.01iun-C*4>o/d o 
£%098£ ra*#j3re»fc V m& §fe6S0»J6i: H#<z>£- 

S*#J*Jt«M94 i: mmx$> o fc. 



WO 99/23675 




PCT/JP98/04829 



^14 









£EA^^(pm) 


(pi) 


Fe 


0.5 


0.1 


; Ni 


0.5 


0.1 


Co 


0.4 


0.1 


Cr 


0.4 


0.1 



^15 









Br 


iHc 


(BH)maz 




(kG) 


(kOe) 


(MGOe) 


Fe 


6.9 


9.3 


9.5 


MMM8 Ni 


6.9 


9.3 


9.5 


MMM8 Co 


6.9 


9.3 


9.5 


MMms Cr 


6.9 I 


9.3 


9.5 




6.9 


9.3 


9.5 




6.9 


9.3 


9.5 



WO 99/23675 



33 



PCT/JP98/04829 



^16 







lfit?fks£ 


ma 








&^f#tt£ft^(%) 




Br 


iHc 
(kOe) 


(BH)max 
(MGOe) 


Br 

(kG) 


iHc 
(kOe) 


(BH)max 
(MGOe) 


Br 

(kG) 


iHc 
(kOe) 


(BH)max 
(MGOe) 


Fe 


6.7 


9.2 


9.4 


6.6 


8.9 


9.0 


4.3 


4.3 


5.3 


Ni 


6.7 


9.2 


9.4 


6.5 


8.9 


8.9 


5.8 


4.3 


6.3 


Co ; 


6.6 


9.2 


9.4 


6.4 


8.8 


8.8 


7.2 


5.4 


7.4 


&MW8 
Cr 


6.7 


9.2 


9.4 


6.5 


8.7 


8.8 


5.8 


6.5 | 


7.4 


Jfctt0Hl4 


6.6 


9.1 


9.3 


6.2 


8.5 


8.5 


10.1 


8.6 


10.5 




6.7 


9.1 


9.3 


6.2 


8.3 


8.4 


10.1 


10.8 


11.6 



WO 99/23675 




PCT/JP98/04829 









as & 


mmms 

Fe 




20±2 




Ni 




20±2 




H2£0>J8 
Co 




20±2 


£f3M&JS + Co8EjetJf +Nitf>^> t 


Cr 


mt&L mmm) 


20±2 




JtK0»Jl4 




25±2 




Jfc3£0!ll5 




26±5 


<£lt8fJI§S + ¥?tflB§5 +Ni«) t 



3117 J: Uitii!^J14(i*5700Nf^{C^*^^C,ti, JtWJl5(I^V>T t» 

$mmi £ mmftmX\ fl*&20mmX mmnmmxm £6mm© y V^ttotfV 
K«5fe#KLfc. «f»^^>KfiS5©#tt{*Br6.9ka iHc9.4kOe, 
(BH)max9.6MGOeT*&o*:„ 



WO 99/23675 




PCT/JP98/04829 



■ecu. Ni£>o£fcfrofc. »fe*lfey>^tt^VK«5fe80 , C % 

90%. 5ooH»ncTii«iMKHaiaK>«4;ofe. *®i«ttifcttiic!>K&4> 

Jfc«0dl7 

Ni»*fi^UT10mnO*««JK«:^Ufc. W, H«5M9fc|^-©^ 
J*f80!ll8 



WO 99/23675 




PCT/JP98/04829 



mis 









ma 






Br 
(kG) 


iHc 
(kOe) 


(BH)max 
(MGOe) 


Br 

(kG) 


iHc 
(kOe) 


(BHJmax 
(MGOe) 


Br 

(kG) 


iHc 
(kOe) 


(BH)max 
(MGOe) 




6.7 


9.0 


9.2 


6.4 


8.8 


9.0 


7.2 


6.4 


6.3 




6.4 


8.7 


8.9 


5.7 


7.9 


8.0 


17.4 


16.0 


16.7 


Jfctt«17 


6.6 


8.9 


9.3 


6.2 


8.6 


8.7 


10.1 


8.5 


9.4 




6.6 


9.0 


9.2 


6.2 


8.6 


8.7 


10.1 


8.5 


9.4 



100 



WO 99/23675 



37 



PCT/JP98/04829 



mi9 





mmumm<D 


(jim) 




mmm9 




20±2 




Jt$SE0!ll6 




27±2 




immn 




28 ±10 








26±10 





m8~^i9 * u w h *»«: r t < % it^ji6{i^i2o^ra^^^^M«) <b 

*ls Jfcl£0!ll7fcmOBf|i3&, itWJl8(w«V^feiKl300^ra^{C^*^fet> 

^JS^Il J: RI»irj5feT? % #&36mmX F»3&33mmXii&$3mm© U J/^tfotfV 
Kfl&S&ftlBLrt:. Uhtlt^^YWacommiBre.DuG, iHc9.2kOe, 
(BH)max9.5MGOeT**> o 

btltz1&G220'r *20lCDmm(Dffim^ UMZ Wil[g4mm©Al203^ 
fc fc t' « A^, ttS2iungA©Al20slM*:tC 



WO 99/23675 




PCT/JP98/04829 



t> tlfe y > CffrX 1/ K«6 & 80*C, *B*fS£90%, 500B#Ra (w t«|jMI(R(itfi 

fc, ffi$&g&M3©M3l£#fi. «ySH#|lB40;^ i§i&22T;T\ ffiM^fi^c^ 
fc. ^(i0.01iimT-*o/c o 

mmmiotmm^mxm^v mmmionmm 
©i*?L mssmta&tffvTmwL. msmmib^ tb-ozmi* 

J*$fc0!l2O 

^6S^Jl0i;RI-cD^#-eNi(!?)^t«:fTo/c 0 fSfctifcy v^RjK 
>K8&££80t;, *B*T?iBt90%. immtotzxmmwmmmmotftvlt. 



WO 99/23675 




PCT/JP98/04829 



^20 







mum 


SfcflSf 








Br 

(kG) 


iHc 
(kOe) 


(BH)max 
(MGOe) 


Br 

(kG) 


iHc 
(kOe) 


(BH)max 
(MGOe) 


Br 

(kG) 


iHc 
(kOe) 


(BH)max 
(MGOe) 


10 


6.5 


9.0 


9.2 


6.4 


8.7 


9.0 


4.5 


5.4 


5.3 


19 


6.4 


8.7 


8.9 


6.0 


8.3 


8.5 


10.5 


9.8 


10.5 


20 


6.4 


8.9 


9.3 


6.1 


8.4 


8.5 


9.0 


8.7 j 


10.5 



WO 99/23675 



40 



PCT/JP98/04829 



mi 





mm&sm<» 


mm-tm 
mm 

(lim) 




10 




18±2 


i*AM3+Al«^Ji(ffi$&BgD+Nitf>o % 


19 




24±2 


£#?L4&S+^8?Cu+Ni<&o # 


20 




28±6 





^20-^21 «k U $ h r i: < , Jt^J19{i*5j750B#K^^^»A^«) t> 
*k it^M20(i680fNFra^(^^^*^«)f>tl/c^ cn^^UIUiS^llOfilOOO 



St^M^S CfcCi'J^ R-Fe-B^4< V Kfi£6i§® KAmgj^fc 



WO 99/23675 



41 



PCT/JP98/04829 



WO 99/23675 




PCT/JP98/04829 



wj& £ n/z %MMGmm<D&m&mm t m&&m&mm * it b tim 

2. R-Fe-B*#> K*5*li^»«*nfcffi?LI»«:W*U©»*2:jK> H 

#> ^JL^n. «5*®fr««i**»jifiiif»j:jmiBi*a«BJic^afiyv 

m<§?©o #JI ft^i"* J*B4fettR.Fe-B»#> K«B. 

3. Mil, »*|2C«V^T, &JMRjm 

Cu,Sn,Zn,Pb,Cd,In^u,Ag > Fe,Ni,Co,Cr^lSt) r ^(3D^^T-*> £ iftB^tt 
R-Fe-B^/JO K«5. 

^ffiA««S©J!t*^0.1iim~2iimT?**JS»*ttR-Fe.B**VH« 

Off ***1.0pmJ»T-C* 5 iftitettR-Fe-B»tf > K«B. 
6. »*JH5fc*SV^ »®±(3SS^*IfcCu,Fe4Sri,Go,Cr&O t -eCD^ 
*MOff *ttO^|unJBlT-e* S &i®:£ttR-Fe-B3&jK> K«B. 

^KS55^®OAl&tJ f ^©^^?|®{I^©Zne U-Cm^O-p 



WO 99/23675 




PCT/JP98/04829 



8. *UA&mPUZT % R-Fe-B^**>K^6fc^5£^&MfR#££SAl/ 
SU ^^M^a^Str^S^^lftgi-sci^fCiU, R-Fe-B^ 

io. m&m£tci*M}&m9iz&^x. &M$ut& 

Cu,Sn,Zn,Pb,Cd,In,Au^g,Fe,Ni,Co,CrAlS.O f ^ <D&&X$> S 

R-Fe-B^.-jo vw&vmmijm. 

$rWrSitltef^ttR-Fe-Bmy-}<> Kfi£5©gBi;£i£. 

12. »^8*^(iit*a9Cfo%>T, ^jm&mmKojzgisiz 

0.1mm~10mmO^, ^litf^T'*^ii5jiS^ffiEl-Fe-B^7K> 



WO 99/23675 




PCT/JP98/04829 



13. »^ai2(r*JVNT, ttmCu,FeJ1UCo,CmK(D±%2(Z 

Sc. 

is. »*jg8*fcfcM»#s9fc*j*vc ishe. mmsti imfos* vjvtm^ 

16. »*«9fc*}Vvr % rat^<i^l8a®l»#:^:^^©«)fe^5*Sv^^i^ 

17. sta^d^x, «i%i^K«cji*ifeH4o&« % sac*. h 

18. »*«8*fcfcMf#3l9fc:;Sivc, R-Fe-B^5tf>Ka5fc&JS$t#$:8: 



INTERNATIONAL SEARCH REPORT 



I International application No. 

PCT/JP98/04829 



CLASSIFICATION OF SUBJECT MATTER 
Int. CI 6 H01F7/02 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
int. CI 6 H01F7/02 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-1998 

Kokai Jitsuyo Shinan Koho 1971-1998 Jitsuyo Shinan Toroku Koho 1996-1998 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 62-290107, A (Seiko Instruments Inc.), 
17 December, 1987 (17. 12. 87), 
Claims (Family: none) 



JP, 8-250356, A (Daido Steel Co. 
27 September, 1996 (27. 09. 96), 
Claims ( Family : none ) 



Ltd. ) , 



1-7 



8-18 



| | Further documents are listed in the continuation of Box C. ^| See patent family annex. 



Special categories of cited documents: 

document defining the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the international filing date 
document which may throw doubts on priority daim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure use, exhibition or other 



"A" 



"P" document published prior to the international filing date but later than 
the priority date daimed 



"T" later document published after the international filing date or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 

when the document is taken alone 
"Y" document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combination 

being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
17 November, 1998 (17. 11. 98) 


Date of mailing of the international search report 

1 December, 1998 (01. 12. 98) 


Name and mailing address of the ISA/ 

Japanese Patent Office 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



m®kttimm^ PCT/JP98/04829 



a. sm<fi>wtz>5)Wi<nftm (w&m&ibm o po > 

Int. CI' HO 1 F 7/0 2 



«**rTTo&*/MB5m (amnwM a po ) 

Int. C 1 1 HO 1 F 7/0 2 



B#@^l»3?tfigrf!?^$8 
B#@S«WSffl&r3ii2:$a 



1926 — 199 
1971-1998^ 
1996-1998^ 
1994-1998f 



mm-rz 



JP, 62-29010 7, . 
17. 1 28. 1987 (17 
S, (77$y-*L) 

JP, 8-25035 6, A 
27. 9R. 1996 (2 7. 
(77 5D-4L) 



. 12. 8 7), mmntnm 
09. 96), mmiHDitm, 



1-7 
8-18 



* 5lffl:S:fito;a-r=fy — 

Taj 1tli§iacD*>s3:i»r»i/i<, -l*W^*ip«r^-r 



<0 B ©^{c^^ixfc^CSt 
TTj fflKfcb^BX»*ffi^B»|w^$tV7t^-CfooT: 

<£ o Tit^ris;^ t too 



S^I@3c^TLfcB 



17. 11. 9 8 



01.12.98 



B#@4#§<F/T (ISA/JP) 
&®W*§r 1 0 0-8 9 1 5 



5 E 



7 13 5 



mH#^" 03-3581-1101 ft®. 3 5 2 1 



SSPCT/ISA-/2 10 (1 9 9 2*7J]) 



